Identification of a group of novel membrane proteins unique to chemosensory cilia of olfactory receptor cells.
We have used a library of monoclonal antibodies (mAbs) against chemosensory cilia of the olfactory epithelium of Rana catesbeiana to identify proteins that are unique to the ciliary membrane. Five different antibodies (mAb 8, 26, 34, 42/45, and 43) identify novel proteins in olfactory cilia that are not detected in olfactory nerve membranes, nonchemosensory cilia from respiratory epithelium, or membranes from brain, heart, liver, kidney, and lung. Deglycosylation of olfactory cilia with endoglycosidase H shows that most of these antibodies (mAb 8, 42/45, 43, and possibly 26) react with antigenic determinants comprised partially or entirely of carbohydrate, while only one (mAb 34) recognizes an 87-kDa protein that is resistant to endoglycosidase H treatment. Furthermore, a 59-kDa glycoprotein visualized by mAb 8 exists as membrane-associated oligomers connected via intermolecular disulfide bonds. These proteins, tagged with distinct high-mannose-containing carbohydrate moieties and found only in chemosensory cilia of olfactory receptor cells, may be involved in odorant recognition and/or olfactory transduction.